Serotec), a rabbit polyclonal Ab raised against the cytoplasmic domain of A33 (S12), a rat mAb anti-B5 19C2 (S13) or mouse mAbs directed against A34 (34-1) and A36 (6.3) (S14) . A mouse mAb directed against ARPC5 was used to detect the Arp2/3 complex (p16-Arc, clone 323H3, Synaptic system). Secondary Alexa 546-conjugated donkey antimouse or rabbit Abs were used to detect bound primary Ab. Alexa 546-conjugated phalloidin (Molecular Probes) was used to stain actin. Samples were mounted in Mowiol-4',6-diamidino-2-phenylindole (DAPI) mounting medium. Microscopy was carried out with a Zeiss 510 Meta confocal microscope (Zeiss).
For electron microscopy, samples were labelled with mouse anti-v5 mAb, followed by secondary horseradish peroxidase conjugated anti-mouse Ab, and reacted with DAB / Metal (Pierce) for 30 min. Samples were viewed by widefield microscopy Zeiss Axiovert 200M and then embedded in Epon. Sections were stained with Reynold's lead citrate and viewed using an FEI Tecnai G2 electron microscope (FEI, Eindhoven, The Netherlands) with a Soft Imaging System Megaview III charge-coupled device camera. Images were collected using ANALYSIS version DOCU software (Olympus Soft Imaging Solutions, Münster, Germany).
Generation of HeLa cells expressing VACV proteins.
DNA fragments corresponding to A33R or A36R were amplified from pcDNA3-A33 and pcDNA3-A36, two plasmids derived from pcDNA3 (Invitrogen) containing the VACV WR A33R and A36R genes, and cloned into the BamHI or MluI/BamHI sites of the lentivirus vector pdlNot'MCS'R'PK derived from pHR-SIN-CSGW (S15). A control lentivirus (v5) and lentiviruses expressing A33-v5 and A36-v5 were produced as described (S15). HeLa cells were infected with the different lentiviruses and cells were selected using puromycin. A clonal cell line expressing A33-v5 was produced subsequently to optimise A33 expression and this was transduced with lentiviruses expressing A36-v5 to create the HeLa cells A33-v5/A36-v5.
Preparation of fresh EEVs, spinoculation and actin tails. Fresh EEVs from the supernatant of vEGFPA5L-infected cells were clarified by centrifugation for 10 min at 1000 g at 4 °C and spinoculated onto chilled HeLa cells, or derivative cells expressing A33-v5, A36-v5 or both proteins, at 650 g for 30 min at 4 °C. The cells were overlaid with warm medium and incubated for 15 or 30 min at 37 °C. The samples were then fixed in 4% PFA and stained for actin and B5. Actin tails were counted on the entire surface of three independent coverslips (24-mm diameter) for each cell line. A33-v5/A36-v5 HeLa cells were also spinoculated with fresh EEVs (vEGFPA5L), purified IMVs (vEGFPA5L) and virions from a recombinant HSV-1, 166v, expressing GFPtagged VP-22 (S16). The mean number of virions bound per cell were determined as 27.66 ± 2.072, 22.50 ± 2.88 or 28.78 ± 5.20 for EEVs, IMVs and HSV-1 respectively (SEM, mean from 3 independent experiments with n=5 fields of 4 to 12 cells), indicating the failure to induce actin tails with IMV and HSV-1 was not due to lack of virus binding.
Preparation of cell lysates and immunoblotting. Cells were washed with PBS and lysed in RIPA buffer (25 mM Tris HCl pH 8.8, 50 mM NaCl, 0.5% Nonidet P-40 and 0.1% sodium dodecyl sulphate). Insoluble material was centrifuged at 16 000 g for 20 min. Immunoblot analysis of cell lysates was performed using the primary mouse anti-v5 mAb (AbD serotec), a mouse anti-A33 mAb (A33-1), a rabbit polyclonal anti-A36 Ab (S12), the rat anti-B5 mAb 19C2 (S13), a rabbit polyclonal Ab raised against K7, an anti-D8 mAb (AB1.1 (S4)) and a mouse anti-α-tubulin mAb (clone DM1A, Millipore). The secondary Abs used were goat anti-rabbit, anti-mouse (Stratech Scientific) and anti-rathorseradish peroxidase (GE Healthcare).
Statistical analysis. The data in the graphs are represented as mean and standard error of the mean. S2 . Spread of VACV strain Lister. BSC-1 cells were infected with VACV strain Lister at low moi and processed for confocal microscopy. Cells were fixed and permeabilized and virus particles were stained with anti-D8 mAb AB1.1 (green), actin was stained with phalloidin (red) and DNA was stained with DAPI. Confocal microscopy was used to record the edge of a plaque by phase (A) and D8 immunofluorescence (B). A zoomed image (D) of an area at the edge of the plaque indicated by a white box (C) shows the presence of an actin tail in a cell with no virus factory. (E) Merged image. Scale bar, 10 μm, (A to C, E) and 5 μm (D). Fig. S3 . A33 is expressed early during infection before EGFPA5L. BSC-1 cells were infected with vEGFPA5L at low moi and subsequently the edge of a plaque was visualised by confocal microscopy and immunostaining with anti-A33 (mouse mAb, top row) or anti-B5 (rat mAb, bottom row). The left panel of each row shows the EGFP fluorescence, and the right panel shows the merged image of the left 2 panels. Note the distribution of EGFP and B5 on cells is similar, whereas the A36 stain extends further than the EGFP positive cells, indicating early expression. Scale bar, 20 μm. Fig. S4 . Immunoblot analysis showing that A33, A36 or B5 are made late during infection when these proteins are expressed from the VACV 4b promoter. BSC-1 cells were either mock-infected or infected with VACV WR (A to C), v4b-A33R and v4b-A36R (A), v4b-B5R (B) and v4b-A33R-EGFPA5L and v4b-A36R-EGFPA5L (C) at 5 pfu/cell for 24 h in the presence or absence of cytosine arabinoside (AraC, 40 μg/ml). Cell lysates were analyzed by SDS-PAGE and immunoblotting with Abs to VACV proteins A33, A36, B5, D8 and K7 or to alpha tubulin. The images showing expression of A33, A36 and B5 in the presence of AraC were obtained after longer exposure of the Xray films in comparison to other samples. Note that early during infection, in the absence of A36, A33 is present at lower levels. The same observation was made in cells infected with vA36 in comparison to WR (D). The level of A33 is also higher in the cells expressing both A33-v5 and A36-v5 in comparison to the parental cell line expressing A33-v5 alone (Fig. 4A) . figure S5A and B with vEGFPA5L represented in white for clarity. (D) Graph representing the mean number of cells present between productive virus factories and the furthest actin tails detected (n=12). Actin tails were detected 2 to 3 cells away from the closest cells containing green virus factories in plaques formed by vEGFPA5L, whereas actin tails were detected only on cells expressing EGFPA5L or producing new virus particles for vEGFPA5L viruses expressing A33 and A36 under a late promoter only. (E) Graph representing the mean number of actin tails present in cells with productive virus factories in plaques formed by vEGFPA5L WR, v4b-A33 and v4b-A36 (n=12). Note that the v5-specific staining was only detected on fixed and permeabilized HeLa-A36-v5 cells because the v5 tag is fused at the C terminus of A36 that is present in the cytoplasm. In contrast staining of live HeLa A33-v5/A36-v5 cells recognised the v5 tag fused at the C terminus of A33 that is present outside the cell. Scale bar, 10 μm. (B) Immunostaining and electron microscopy. The upper panel shows the localization of A33-v5 and A36-v5 using an anti-v5 antibody by immunoperoxidase/DAB staining. The samples were then processed for electron microscopy as shown in the middle and the lower (zoomed image) panels. Scale bar, 5 μm and 1 μm (bottom left panel only).
Movie legends
Movie S1. Movie showing VACV plaque formation. BSC-1 cells were infected with VACV strain WR at low moi and the formation of a plaque was recorded by phase microscopy every h for 16 h after a small plaque first became visible. Note that the motility of infected cells is restricted to within the area showing cytopathic effect (cpe). Virus-induced cell motility is therefore not increasing the rate of spread across the cell monolayer.
Movie S2.
Movie showing plaque formation by a VACV strain vEGFPA5L. This virus expresses EGFP fused to the A5 core protein late during infection. BSC-1 cells were infected with vEGFPA5L at low moi and the progression of infection on one side of a plaque was recorded by phase microscopy every h for 16 h. 
Movie S7.
Movie showing green virus particles moving on the tip of red actin tails on a cell expressing cherry-actin and lacking green virus factories. Note that a virus-tipped red actin tail produced by this cell induces the formation of another actin tail after recontacting the cell surface.
